























associated triggering capacitors. In view of this. when designing high-speed systems, it is ad-
vantageous to use circuits with (a) high input impedance, and (b) as low recovery resistance as
pussible for the triggering capacitor circuits.

The above results appear to exclude the possibility of using saturated bistable cir-
cuits with a high degree of reliability due to the turn off triggering time.l

Exhaustive tests have been made on each of the shift registers described above.
The two-transistor flip-flop works reliably with 80 per cent of all BTL 1698 transistors at
rates up to 5 usec per shift pulse. The shift register constructed from the negative-resistance
bistable circuit will operate up to 6 usec per stage. However, at these fast rates, the coupling
capacitors must necessarily be small, and this shift register therefore is less reliable than
the flip-flop shift register. At lower rates, the coupling capacitor may be larger with corre-
spondingly greater reliability. The specialized shift registers offer a good reliability up to
3 usec per shift pulse when a maximum of 9 stages is connected to the common bias resistor,

RL. Longer registers should be connected as shown i Fig. 20.
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Fig. 1. Negative-resistance bistable circuit.

Fig.2. Static emitter valtage-current characteristics.
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Fig.3. Nonsaturating flip-flop.
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Fig.8. Large-signal equivalent circuit for transistor dynamic characteristics.
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Fig. 10. Negative-resistance bistable circuit.
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Fig.14. Dynamic equivalent circuit for triggering off negative-resistance bistable circuit.
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Fig.15. Voltage waveforms for circuit of Fig. 14.
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Fig. 16. Turn-off characteristics of negative-resistance bistable circuit.
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